ABSTRACT. A sequence is called an R.R.S. sequence if, roughly speaking, it is generated by some member of a set of recurrence formulas over the field Q(i) which involves only rational operations.
speaking,
it is generated by some member of a set of recurrence formulas over the field Q(i) which involves only rational operations.
It is proved that the set of limits of all convergent R.R.S. sequences forms a countable algebraically closed field. Moreover, the field is shown to contain all numbers of the form e , where a is an algebraic number.
Let Q(i) denote the field of rationals with i adjoined.
We define an Z72th order rational recursion scheme (R.R.S) to be one of the form 2,(0), • z (0) £ Q(i) (initial conditions) and where 0 < / </. Let P (z) = a (n)zr + a 1(n)zT~ + • • • + a An). Note that |<2 .(0) -a ■ | can be made arbitrarily small by adjusting the initial conditions of the R.R.S.
We will show that z(n + 1) -z(n) -(Pn(z(n))/'P 'n(z(n))) is an R.R.S. sequence converging to a, subject to choosing 22.(0) for 0 < / < r and z (0) appropriately.
(Here P (2(22)) is the derivative of P (z(n)) with respect to *«).)
Let D be a disc with center a and radius less than or equal to 1/2 with k an integer greater than zero, so that \P (z)\ > 2m for z e D where 722 is a positive real number. It is easy to show that
we have \z(n) -a\ < 2~<-k+s+ 3) for 22 > 1.
Since the sequence {P (&)\ converges to zero, we can find an integer N, so that for n > Nv \Pn(aA/P'n(z(n))\ < 2-(k+s+6\ It follows that \z(n) -a\ 
